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Abstract
Background and Objective: Cervical cancer is one of the leading causes of morbidity and mortality amongst the
gynecological cancers worldwide, especially in developing countries. It is imperative for at least health professionals in
developing countries like Pakistan to have a sound knowledge about the disease. This study was carried out to assess the
knowledge and awareness about cervical cancer and its prevention amongst health professionals in tertiary care hospitals in
Karachi, Pakistan.
Methods and Design: A cross-sectional, interview based survey was conducted in June, 2009. Sample of 400 was divided
between the three tertiary care centers. Convenience sampling was applied as no definitive data was available regarding the
number of registered interns and nurses at each center.
Results: Of all the interviews conducted, 1.8% did not know cervical cancer as a disease. Only 23.3% of the respondents
were aware that cervical cancer is the most common cause of gynecological cancers and 26% knew it is second in rank in
mortality. Seventy-eight percent were aware that infection is the most common cause of cervical cancer, of these 62% said
that virus is the cause and 61% of the respondents knew that the virus is Human Papilloma Virus (HPV). Majority recognized
that it is sexually transmitted but only a minority (41%) knew that it can be detected by PCR. Only 26% of the study
population was aware of one or more risk factors. Thirty seven percent recognized Pap smear as a screening test. In total
only 37 out of 400 respondents were aware of the HPV vaccine.
Conclusion: This study serves to highlight that the majority of working health professionals are not adequately equipped
with knowledge concerning cervical cancer. Continuing Medical Education program should be started at the hospital level
along with conferences to spread knowledge about this disease.
Citation: Ali SF, Ayub S, Manzoor NF, Azim S, Afif M, et al. (2010) Knowledge and Awareness about Cervical Cancer and Its Prevention amongst Interns and
Nursing Staff in Tertiary Care Hospitals in Karachi, Pakistan. PLoS ONE 5(6): e11059. doi:10.1371/journal.pone.0011059
Editor: Syed A. Aziz, Health Canada, Canada
Received April 11, 2010; Accepted May 14, 2010; Published June 10, 2010
Copyright:  2010 Ali et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium, provided the original author and source are credited.
Funding: The authors have no support or funding to report.
Competing Interests: The authors have declared that no competing interests exist.
* E-mail: fiq200best@hotmail.com
Introduction
Cervical cancer is one of the leading causes of morbidity and
mortality amongst the gynecological cancers worldwide [1]. In
today’s world, cervical cancer is primarily a disease found in low-
income countries [2]. Of the nearly 500,000 new cases that occur
annually, 83% are in the developing world, as are 85% of the 274,000
deaths associated with cervical cancer [3]. The South Asian region
harbors one fourth of the burden of cervical cancer [4]. In India alone
there are an estimated 132,000 new cases and 74,000 deaths each
year [4]. Most women with cervical cancer in these countries present
with advanced disease, resulting in low cure rates [4]. Several factors
contribute to high burden of disease and advanced stage at
presentation including poor knowledge about the disease furthermore
there is a lack of screening among general population.
The situation in Pakistan is largely unknown. With the scarcity
of epidemiological data, the only information available is through
institutional and regional cancer registries, which may not be
representative of true burden [5,6,7]. Based on one such registry in
urban setting cervical cancer was responsible for 3.6 percent of
cancer mortality [8]. In another study, it was reported that only 5
percent of women in Pakistan were aware of screening and only
2.6 percent of women actually had pap smear once a life [9].
Moreover screening is not available in most parts of the country
and routine pap- smear is not even done in gynecological practice.
Causal role of infection with high risk Human Papilloma Virus
(HPV) strains in cervical cancer has been targeted in the past two
decades. A number of Primary and Secondary preventive
approaches have been developed to prevent and treat infection
with HPV [10]. High income countries have successfully reduced
the cervical cancer burden by over 70 percent using one such
approach of organized cytological based pap smears. A number of
preventive strategies are currently being practiced in developed
countries including use of two novel prophylactic vaccines and a
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number of secondary preventive strategies. Most of these
interventions are currently not feasible in low income countries
because of the already limited health care infrastructure [11]. At
the same time it is imperative that our health care professionals are
aware of these advances and especially of those interventions
which can be utilized in low-resource settings.
Despite the active role which health care professionals have to
play in preventing and educating about cervical cancer, to our
knowledge no such study has been conducted which explores the
current awareness about cervical cancer. In this study we aim to
access the current knowledge amongst interns and nursing staff
about cervical cancer and its prevention. The findings from this
study will be useful at the policy level to complement knowledge
and awareness about this important public health issue.
Materials and Methods
Study Design
A cross-sectional, interview- based survey was conducted in
three major teaching hospitals in Karachi, Pakistan. The hospitals
were Aga Khan University Hospital (AKU), Liaquat National
Hospital (LNH) and Jinnah Post Graduate Medical Centre
(JPMC). AKU is a privately run institution, LNH is semi-private
and JPMC is under government administration.
Interns and nurses working in the above-mentioned hospitals,
who gave written consent, were interviewed. Doctors other than
the interns, any female with the history of cervical cancer,
participants who did not give written consent and those rotating in
Obs/Gynea were excluded to avoid bias in the study.
The study was conducted in June, 2009.
Sample Size
No significant regional study was found on the topic so sample
size was calculated taking prevalence to be 50%. Calculated size of
sample came out to be 384 rounded off to at least 400. As no
definitive data was available concerning the number of registered
interns and nurses at each center, sample of 400 was divided based
on convenience sampling. Greater number of study population
was available at AKUH as compared to LNH and JPMC, thus
larger number of the respondent were from AKUH in comparison
to the other two.
Data collection tools and Analysis
Questionnaire was designed based on the study objectives,
taking help from the previous literature and studies available on
the topic added with content specific questions. The questionnaire
was divided into 2 main parts, first dealing with the socio-
demographic profile of the subjects (eg. age, sex, education, etc.)
and second consisted of the questions regarding the knowledge
and awareness about different aspects of cervical cancer. Open
ended question was asked about the risk factors and presenting
features of cervical cancer with multiple responses. Similar
responses were grouped together for the ease of presentation
and understanding as described in the results.
Data entry was done through EpiData. Twice, two members of
the team entered the same data and the data files were compared
to rule out errors in entering the data. Analysis was done using on
SPSS version 11. Percentages and proportions were calculated for
all the variables. Relevant tables and graphs were computed.
Ethical Consideration
Ethical approval was taken from AKU ethical review commit-
tee. Respondents were ensured about the confidentiality, they
were briefed that their participation is voluntary and they have full
right to withdraw from the study at any point.
Results
There were 400 interview-based questionnaires filled. One
hundred and eighty-four health professionals were from AKU, 111
from LNH and 105 from JPMC. There were in total 123 males
with the mean age of 26.864.6 and 277 females with the mean age
of 25.664.5. Sample consisted of 257 nursing staff and 143
interns. Of all the nurses interviewed, 82% had completed General
Nursing Diploma, 17% had acquired BScN degree whereas 1.6%
had MScN degree. Most of the interns interviewed were practicing
either in medicine (55.1%) or surgery (36.4%).
Of all the interviews conducted 1.8% did not know cervical
cancer as a disease, so they were excluded from further
questioning.
Knowledge about the Epidemiology of Cervical Cancer
The results showed that 23.4% of the sample correctly
recognized that cervical cancer is the most common malignancy
in gynecological cancers, while 52.0% thought that it’s moderately
common and 23.3% thought that it is least common. Greater
number of the interns (29.5%) was aware of the correct answer in
comparison to the nurses (19.5%).
Only 26.5% were aware that it is the second most common
gynecological cancer leading to death. 1.8% was of the opinion
that it contributes least to the mortality in gynecological cancers.
Overall only about 6.7% of the sample got both of the questions
correct and were thus aware of the basic epidemiology of the
cervical cancer (Table 1).
Knowledge about the Etiology of Cervical Cancer
Seventy-eight percent were aware that infection is one of the
causes of cervical cancer, 39% said genetics and 13% opted for
environment. Only a small percentage (6%) of the sample said that
they ‘‘don’t know’’ the cause of cervical cancer and thus they were
not asked any further question relating to the etiology. (Table 1) Of
all the study population who opted for infection, 62% said virus is
the cause of that infection. Others responses were Bacteria (23%),
fungus (15%) and parasite (1%). Sixty-one percent of the
respondents who opted for virus were aware that HPV is that
virus. They were then asked further question to evaluate their
knowledge about HPV (Table 2).
Majority of the respondents, who said HPV, were aware that it
is transmitted sexually (89%), while few thought that blood (10%),
oro-fecal (3%) and environment (4%) are also possible modes of
transmission. Nearly half (55%) of all who knew about HPV, were
aware that HPV can cause some other disease apart from cervical
cancer. Cervical Wart (70%) was the most common disease
quoted; others were penile cancer, pox disease, lymphoma, and
other cancers. Ninety-one percent knew that HPV can be detected
but out of these only 41% were aware of the correct technique to
detect it, which is PCR. Majority of the interns and nurses thought
that Pap smear (61%) can be used to detect HPV (Table 2).
Knowledge about the Risk Factors and Presenting
Features of Cervical Cancer
More than 35 risk factors were reported. Sexual practice, which
included unprotected sex, multiple partners and other promiscuous
behavior was the most common risk factor observed (45%). Sixteen
percent of the sample was of the opinion that poor hygiene can be a
risk factor for cervical cancer. Other stated risk factors were,
infection, nulliparity, multiparity, early stage at first coitus, family
Cervical Cancer…
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history, smoking, age, contraception, etc (Table 3). Most common
presenting complain reported was lower abdominal pain (42%) and
per vaginal bleeding (40%) (Table 4). While few thought discharge
(20%), fever (15%) and menstrual irregularity could also be the
initial symptoms patients with cervical cancer can present with.
Knowledge about the Treatment of Cervical Cancer
Awareness about the best treatment of cervical cancer was
widespread amongst study population. Seventy-two percent an-
swered the correct treatment option which was ‘‘to treat according
to the stage of the disease’’. Twelve percent were of the opinion that
only surgery is required to cure cervical cancer, whereas 6% were in
favor of chemotherapy and 5% for radiotherapy, only.
Knowledge about the Prevention of Cervical Cancer
Prevention of cervical cancer can be divided into primary
prevention, which includes vaccine and secondary prevention,
which includes screening test.
Table 2. Knowledge about HPV – A causative agent for Cervical Cancer.
Questions Responses N (%)
HPV is transmitted by : (n = 116) Oro-fecal 4(3%)
(Multiple Responses Acceptable) Sexual 103(89%)
Blood 12(10%)
Environmental 5(4%)
Don’t Know 5(4%)
Do you know HPV can cause any other disease? (n =116) Yes 64(55%)
No 52(45%)
What disease? (n=64) Wart 45(70%)
Others 19(30%)
Do you think HPV can be detected? (n =116) Yes 106(91%)
No 10(9%)
Technique available for HPV detection: (n= 106) Blood Test 13(12%)
(Multiple Responses Acceptable) Pap Smear 65(61%)
PCR 44(41%)
Biopsy 21(20%)
doi:10.1371/journal.pone.0011059.t002
Table 1. Knowledge of the respondents regarding the epidemiology and etiology of cervical cancer.
Questions Responses N (%)
How common is cervical cancer among gynecological cancers (n =393) Least 100(25%)
Moderately 201(51%)
Most 92(24%)
Mortality rank of cervical cancer amongst gynecological cancers (n =393) Leading Cause 54(14%)
Second In Rank 102(26%)
Third In Rank 95(24%)
Don’t Know 129(33%)
Others 13(3%)
Causes of cervical cancer (n =393) Genetics 152(39%)
(Multiple Responses Acceptable) Infection 306(78%)
Environmental 53(13%)
Don’t Know 25(6%)
Organism causing the infection (n =306) Bacteria 69(23%)
(Multiple Responses Acceptable) Virus 189(62%)
Fungus 47(15%)
Parasite 3(1%)
Don’t Know 32(10%)
Virus responsible for cervical cancer (n=189) HPV 116(61%)
Don’t Know 74(39%)
doi:10.1371/journal.pone.0011059.t001
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Fifty-four percent of both interns and nurses were aware that
there is a screening test for cervical cancer and out of these 75%
knew the correct screening test, which is Pap smear. Biopsy (8%),
ultrasound (3%), HVS (2%) and Radiological scans (10%) were
few of the incorrect responses observed. Majority of the interns
and nurses were aware of the correct time to start screening which
is after first coitus (37%) but very few were aware that Pakistani
guidelines recommends screening after 3 years (10%) and not
yearly (52%).
In total only 37 out of 393 were aware of the vaccine against
HPV. Nearly all of the interviewees wanted to learn more about
the vaccine (91%). Majority of the respondents opted for mass
media (63%) and health professionals (63%) as a source through
which knowledge concerning cervical cancer can be dissipated.
Thirty-three percent found pamphlets to be a good source to
obtain information from, whilst few were of the opinion that
special lectures, conferences and seminars can also be useful.
Discussion
The majority of respondents in our survey were unable to
recognize cervical cancer as a major public health problem. Only
about a quarter of the health professionals interviewed were able
to correctly identify cervical cancer as being the most common
gynecological cancer, as also reported for India(14). A similar
number of study population identified cervical cancer as an
important killer amongst gynecological cancers in women. This
was an unexpected finding that the health professionals are
unaware of the fact that cervical cancer is the second leading cause
of cancer-related mortality among women in developed countries
and is still the leading cause of death due to gynecological cancers
in the developing countries (15, 11). This was on the contrary to
the results of a study done in Uganda and Thailand to assess
knowledge, attitudes and practices on cervical cancer screening
among the registered nurses and medical workers, which showed
that majority of the respondents were aware of the burden
imposed by cervical cancer on health system and had moderate
level of knowledge regarding cervical cancer and HPV [12].
Studies done on knowledge about cervical cancer, HPV infection
and its prevention in general population show inadequate
information of the participants on the concerned topic
[13,14,15,16,17]. On the basis of these findings it can be expected
that considering the knowledge about this disease in health
professionals, the knowledge in general population of our country
will be even less.
Only small number of participants was aware that HPV infection
can lead to cervical cancer. These results again show insufficient
knowledge of HPV infection being the cause of cervical cancer in
health professionals in our country, even though 98% of cervical
cancer in our part of the world is due to HPV infection, as reported
in a study done in India [11]. These results are similar to other
studies done in rest of the world showing less than satisfactory
knowledge about the cause of cervical cancer in the community as
well as the health professionals [12,14,15,16,18,19,20,21,22].
The respondents who were correctly able to identify HPV
infection as cause of cervical cancer were further assessed about
their knowledge about HPV itself. Eighty- nine percent correctly
reported sexual contact as the mode of transmission for HPV
infection. Less than half of the interviewees were knowledgeable
about the information that HPV is also responsible for skin warts.
In the view of 90% of the participants HPV could be detected but
less than half correctly reported PCR to be the test used for
detection of HPV infection. This shows that half of the study
subjects who are aware of HPV infection and its relation to
cervical cancer have moderate knowledge about HPV infection
itself. These results show better knowledge about HPV infection in
health professionals as compared to general population as shown
by various studies done worldwide, but this information is still
inadequate [14,15,16,17,18,19,20,21,22].
Risk factors for cervical cancer include early onset of sexual
activity, multiple sexual partners, a high-risk sexual partner (eg,
promiscuous sexual activity, sexual exposure to a partner with
human papillomavirus infection), history of sexually transmitted
diseases (eg, Chlamydia trachomatis, herpes simplex virus),
smoking, high parity, immunosuppression, low socioeconomic
status, prolonged use of oral contraceptives, and previous history
of vulvar or vaginal squamous dysplasia [21,23,24,25,26,27,28,29].
In our study population most of the health professionals stated,
unsafe sexual practices, infection, early onset of sexual practice, as
common risk factors which is in accordance with our literature
search, however poor hygiene, family history and nulliparity as risk
factors were some of the misconceptions present. The most
frequently occurring symptoms at presentation are postcoital
bleeding [30], abnormal vaginal bleeding, vaginal discharge that
Table 3. Percentage distribution of risk factors for cervical
cancer as reported by the study population.
Risk Factors Number (%)
Sexual Practice 125 (45%)
Infection 55 (20%)
Poor Hygiene 44 (16%)
Early age at first coitus 31 (11%)
Family History 24 (8%)
Smoking 21 (7%)
Multiparity 20 (7%)
Old Age 13 (5%)
Contraception (IUCDs, OCPs) 13 (5%)
Genetics 12 (4%)
Nulliparity 8 (3%)
Don’t Know 11 (4%)
doi:10.1371/journal.pone.0011059.t003
Table 4. Percentage distribution of presenting features
based on the responses of study population.
Presenting Feature Number (%)
Lower abdominal pain 129 (42%)
Bleeding Per Vaginal 122 (40%)
Discharge Per Vaginal 60 (20%)
Fever 45 (15%)
Menstrual Problems 39 (13%)
Weight Loss 19 (6%)
Itching 19 (6%)
Swelling (of cervix) 13 (4%)
Postcoital Bleeding 10 (3%)
Weakness 8 (2%)
Anemia 4 (1%)
Don’t know 89
doi:10.1371/journal.pone.0011059.t004
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may be watery, mucoid, or purulent and malodorous. Pelvic or
lower back pain and bowel or urinary symptoms mostly suggest of
advanced disease.
From our study we found out that only 3% of the health
professionals know postcoital bleeding as a common presenting
feature of cervical cancer, although it is one of the pathognomic
symptoms of cervical neoplasia. Eighty-nine respondents did not
know of any presenting symptom of the disease, and one hundred
and fourteen did not know about any risk factor. This emphasizes
on the need to increase the awareness about cervical cancer in
health professionals (interns and nurses) who are involved in the
primary care of general patient population and form an important
source of guidance for them.
Unlike most other cancers, cervical cancer is readily preventable
when effective programs are implemented to detect and treat its
precursor lesions [31]. Underutilization of cervical cancer
prevention services by women in the high-risk age group of 30–
60 years can be attributed to health service factors (such as lack of
awareness of health professionals about the screening test and its
guidelines, poor availability, poor accessibility, and poor quality of
care provided), women’s lack of information, and cultural and
behavioral barriers. Our study also evaluated the knowledge of
interns and nurses about Pap smear. Only 40% of the respondents
were aware that Pap smear is the screening test for cervical cancer.
This shows inadequacy of even our health professionals’
knowledge about the secondary prevention of cervical cancer.
This result can explain why most of the cervical cancer in the
region presents late in advanced stage [8]. Other studies done in
high and low income countries showed higher prevalence of
awareness about the screening test. In a recent study in Pakistan,
Imam SZ et. al. reported that the knowledge of availability of
screening for cervical cancer amongst general population was only
5% and of the sample only 2.6% had ever received a Pap test [9].
One of the reasons for this finding could the lack of knowledge of
health professional themselves, who are responsible to educate
general population. Appropriate time of commencement of
screening is after marriage as most of the females in Pakistan
have their first intercourse after that. Most of the interns and
nurses were aware of it but still a large number were of the opinion
that screening could be initiated as late as menopause. This again
could be a contributing factor towards late detection of cervical
cancer and high risk of mortality associated with it. The frequency
of screening is less for Pakistan as compared to other countries.
Pakistani guidelines recommend Pap smear to be done every 3
years. Most of the respondents were aware that screening should
be carried out every year as per American Cancer Society
guidelines; very few knew that the interval can be extended to 3
years.
Prevention of HPV infections is very essential in prevention of
cervical cancer. The advent of HPV vaccine has been a major
breakthrough. Many studies have been done worldwide recently
on the knowledge and awareness, attitude, beliefs and practices
about HPV vaccine. The studies reported better knowledge in
developed countries like the USA, Belgium and Australia, but
other countries like Thailand, Turkey and China had poor
information about HPV and HPV vaccine [12,14,32,33,34,35,36].
This vaccine will soon be introduced in Pakistan (by 2010). As
expected very few of the respondents were aware of the vaccine
against HPV, as it is currently not available in this part of the
world. A pleasing result was that most of the health professionals
wanted to know more about the vaccine.
Study Limitations
Due to non- availability of a formal data base of nursing staff
and interns, this study was based on convenience sampling, thus
the professionals interviewed may not reflect the awareness and
knowledge of the entire center. A second limitation is that the
exclusion of rural areas from the sampling frame means that study
findings are not generalisable to providers in these areas. However,
future studies on cervical cancer and HPV should undoubtedly
focus on this population, considering the even poor quality of
screening, treatment and counseling services in rural Pakistan.
Conclusion
This study highlights inadequate knowledge about cervical
cancer and its screening amongst health professions. Continuing
Medical Education program should be started at the hospital level
along with seminars which highlight the importance of screening
in women. Nursing staff especially if properly aware of this disease
can educate masses and hence increase the health seeking
behavior in women in Pakistan. More emphasis should be placed
on curriculum taught in undergraduate education. Only through
proper education of health care workers burden of cervical cancer
can be reduced.
Author Contributions
Analyzed the data: SFA NM SFuH. Wrote the paper: SFA SA NM SA
SFuH. Conceived the idea: SFA. Helped with the data collection: MA NA
WJ IT NU. Helped with ERC approval: MA NA. Helped with the overall
review of the manuscript: SFuH.
References
1. Sankaranarayanan R, Ferlay J (2006) Worldwide burden of gynaecological
cancer: the size of the problem. Best Pract Res Clin Obstet Gynaecol 20:
207–225.
2. Sankaranarayanan R (2006) Overview of cervical cancer in the developing
world. FIGO 6th Annual Report on the Results of Treatment in Gynecological
Cancer. Int J Gynaecol Obstet 95 Suppl 1: S205–210.
3. Ferlay JBF, Pisani P, Parkin D (2001) Cancer incidence, mortality and
prevalence worldwide. Lyon, France7.
4. Laikangbam P, Sengupta S, Bhattacharya P, Duttagupta C, Dhabali Singh T,
et al. (2007) A comparative profile of the prevalence and age distribution of
human papillomavirus type 16/18 infections among three states of India with
focus on northeast India. Int J Gynecol Cancer 17: 107–117.
5. Aziz Z, Sana S, Saeed S, Akram M (2003) Institution based tumor
registry from Punjab: five year data based analysis. J Pak Med Assoc 53:
350–353.
6. Badar F, Anwar N, Meerza F, Sultan F (2007) Cervical carcinoma in a Muslim
community. Asian Pac J Cancer Prev 8: 24–26.
7. Bhurgri Y (2004) Karachi Cancer Registry Data–implications for the National
Cancer Control Program of Pakistan. Asian Pac J Cancer Prev 5: 77–82.
8. Bhurgri Y, Nazir K, Shaheen Y, Usman A, Faridi N, et al. (2007) Patho-
epidemiology of Cancer Cervix in Karachi South. Asian Pac J Cancer Prev 8:
357–362.
9. Imam SZ, Rehman F, Zeeshan MM, Maqsood B, Asrar S, et al. (2008)
Perceptions and practices of a pakistani population regarding cervical cancer
screening. Asian Pac J Cancer Prev 9: 42–44.
10. Wheeler CM (2007) Advances in primary and secondary interventions for
cervical cancer: human papillomavirus prophylactic vaccines and testing. Nat
Clin Pract Oncol 4: 224–235.
11. Das BC, Hussain S, Nasare V, Bharadwaj M (2008) Prospects and prejudices of
human papillomavirus vaccines in India. Vaccine 26: 2669–2679.
12. Nganwai P, Truadpon P, Inpa C, Sangpetngam B, Mekjarasnapa M, et al.
(2008) Knowledge, Attitudes and Practices vis-a-vis Cervical Cancer Among
Registered Nurses at the Faculty of Medicine, Khon Kaen University, Thailand.
Asian Pac J Cancer Prev 9: 15–18.
13. Tebeu PM, Major AL, Rapiti E, Petignat P, Bouchardy C, et al. (2007) The
attitude and knowledge of cervical cancer by Cameroonian women; a clinical
survey conducted in Maroua, the capital of Far North Province of Cameroon.
Int J Gynecol Cancer.
Cervical Cancer…
PLoS ONE | www.plosone.org 5 June 2010 | Volume 5 | Issue 6 | e11059
14. Lee PW, Kwan TT, Tam KF, Chan KK, Young PM, et al. (2007) Beliefs about
cervical cancer and human papillomavirus (HPV) and acceptability of HPV
vaccination among Chinese women in Hong Kong. Prev Med 45: 130–134.
15. Mosavel M, El-Shaarawi N (2007) ‘‘I have never heard that one’’: young girls’
knowledge and perception of cervical cancer. J Health Commun 12: 707–719.
16. Vrscaj MU, Vakselj A, Strzinar V, Bebar S, Baskovic M, et al. (2008) Knowledge
about and attitudes to pap smears, cervical cancer and human papillomavirus
among women in Slovenia. Eur J Gynaecol Oncol 29: 148–153.
17. Vanslyke JG, Baum J, Plaza V, Otero M, Wheeler C, et al. (2008) HPV and
cervical cancer testing and prevention: knowledge, beliefs, and attitudes among
Hispanic women. Qual Health Res 18: 584–596.
18. Giles M, Garland S (2006) A study of women’s knowledge regarding human
papillomavirus infection, cervical cancer and human papillomavirus vaccines.
Aust N Z J Obstet Gynaecol 46: 311–315.
19. Stark A, Gregoire L, Pilarski R, Zarbo A, Gaba A, et al. (2008) Human
papillomavirus, cervical cancer and women’s knowledge. Cancer Detect Prev 32:
15–22.
20. Tiro JA, Meissner HI, Kobrin S, Chollette V (2007) What do women in the U.S.
know about human papillomavirus and cervical cancer? Cancer Epidemiol
Biomarkers Prev 16: 288–294.
21. Goldsmith MR, Bankhead CR, Kehoe ST, Marsh G, Austoker J (2007)
Information and cervical screening: a qualitative study of women’s awareness,
understanding and information needs about HPV. J Med Screen 14: 29–33.
22. Pitts M, Clarke T (2002) Human papillomavirus infections and risks of cervical
cancer: what do women know? Health Educ Res 17: 706–714.
23. Castellsague X, Bosch FX, Munoz N, Meijer CJ, Shah KV, et al. (2002) Male
circumcision, penile human papillomavirus infection, and cervical cancer in
female partners. N Engl J Med 346: 1105–1112.
24. Anttila T, Saikku P, Koskela P, Bloigu A, Dillner J, et al. (2001) Serotypes of
Chlamydia trachomatis and risk for development of cervical squamous cell
carcinoma. JAMA 285: 47–51.
25. Wallin KL, Wiklund F, Luostarinen T, Angstrom T, Anttila T, et al. (2002) A
population-based prospective study of Chlamydia trachomatis infection and
cervical carcinoma. Int J Cancer 101: 371–374.
26. Castle PE, Wacholder S, Lorincz AT, Scott DR, Sherman ME, et al. (2002) A
prospective study of high-grade cervical neoplasia risk among human
papillomavirus-infected women. J Natl Cancer Inst 94: 1406–1414.
27. Appleby P, Beral V, Berrington de Gonzalez A, Colin D, Franceschi S, et al.
(2006) Carcinoma of the cervix and tobacco smoking: collaborative reanalysis of
individual data on 13,541 women with carcinoma of the cervix and 23,017
women without carcinoma of the cervix from 23 epidemiological studies.
Int J Cancer 118: 1481–1495.
28. Munoz N, Franceschi S, Bosetti C, Moreno V, Herrero R, et al. (2002) Role of
parity and human papillomavirus in cervical cancer: the IARC multicentric
case-control study. Lancet 359: 1093–1101.
29. Appleby P, Beral V, Berrington de Gonzalez A, Colin D, Franceschi S, et al.
(2007) Cervical cancer and hormonal contraceptives: collaborative reanalysis of
individual data for 16,573 women with cervical cancer and 35,509 women
without cervical cancer from 24 epidemiological studies. Lancet 370:
1609–1621.
30. Shapley M, Jordan J, Croft PR (2006) A systematic review of postcoital bleeding
and risk of cervical cancer. Br J Gen Pract 56: 453–460.
31. Sherris J, Agurto I, Arrossi S, Dzuba I, Gaffikin L, et al. (2005) Advocating for
cervical cancer prevention. Int J Gynaecol Obstet 89 Suppl 2: S46–54.
32. Hanisch R, Gustat J, Hagensee ME, Baena A, Salazar JE, et al. (2007)
Knowledge of Pap screening and human papillomavirus among women
attending clinics in Medellin, Colombia. Int J Gynecol Cancer.
33. Donders GG, Gabrovska M, Bellen G, Van Keirsbilck J, Van Den Bosch T,
et al. (2008) Knowledge of cervix cancer, human papilloma virus (HPV) and
HPV vaccination at the moment of introduction of the vaccine in women in
Belgium. Arch Gynecol Obstet 277: 291–298.
34. Rosenthal D, Dyson S, Pitts M, Garland S (2007) Challenges to accepting a
human papilloma virus (HPV) vaccine: a qualitative study of Australian women.
Women Health 45: 59–73.
35. Baykal C, Al A, Ugur MG, Cetinkaya N, Attar R, et al. (2008) Knowledge and
interest of Turkish women about cervical cancer and HPV vaccine.
Eur J Gynaecol Oncol 29: 76–79.
36. Kwan TT, Chan KK, Yip AM, Tam KF, Cheung AN, et al. (2008) Barriers and
facilitators to human papillomavirus vaccination among Chinese adolescent girls
in Hong Kong: a qualitative-quantitative study. Sex Transm Infect.
Cervical Cancer…
PLoS ONE | www.plosone.org 6 June 2010 | Volume 5 | Issue 6 | e11059
